FKHRL1 and its homologs are new targets of nerve growth factor Trk receptor signaling.
We report that the Forkhead family of transcription factors, FKHRL1, FKHR and AFX are novel components of neurotrophin receptor signaling. NGF rapidly induced the phosphorylation of FKHRL1 in PC12 cells. This effect is mediated by high-affinity TrkA receptor as nerve growth factor (NGF) induced the phosphorylation of FKHRL1 only in TrkA expressing cells and not p75-expressing cells. Additional experiments with various kinase inhibitors, the transient expression of constitutively active and dominant-negative Akt, and in vitro kinase assay revealed that phosphatidylinositol-3 (PtdIns3)/Akt kinase mediated the actions of NGF. Similar data were obtained for brain-derived neurotrophic factor (BDNF), neurotrophin-3 (NT-3) and neurotrophin-4 (NT-4) in primary cortical cultured neurons. These findings demonstrate for the first time that the phosphorylation of the Forkhead family of transcription factors can be modulated by neurotrophins via Trk receptors and PtdIns3K/Akt kinase (but not MAP or S6p70 kinases) in neuronal and non-neuronal cells. Moreover, survival assays with the PtdIns3 kinase inhibitor LY294002, active and dominant-negative forms of Akt indicate that the phosphorylation of FKHRL1 plays a role in neurotrophins-mediated cell survival.